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ScienceDirectThis paper provides some of the conceptual and
methodological underpinnings being developed in the ongoing
TAPESTRY project which is part of the Transformations to
Sustainability (T2S) Programme. We debate how the notion of
transformation may be conceptualized from ‘below’ in marginal
environments that are especially marked by high levels of
climate-related uncertainties. We propose the notion of
transformation as praxis — where the focus is on bottom-up
change, identities, wellbeing and the recovery of agency by
marginalized people and explore how ‘patches’ and the
‘marginal’ offer critical conceptual templates to examine
whether and how systemic transformative changes are being
assembled and effected on the ground by hybrid and
transformative alliances. The article concludes by discussing
potential challenges of such engagements, alongside pursuing
a normative and political approach to T2S.
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Introduction
Climate change is a key threat to the sustainability of
societies and their environments [1,2]. Yet, knowledgeCurrent Opinion in Environmental Sustainability 2021, 49:110–117 about the scale and impact of these changes remains
deeply uncertain. This is particularly true at the local
level, where uncertainties manifest themselves both in
highly variable ecological systems and in interaction with
other drivers of change [3], thereby exacerbating the
existing vulnerabilities of marginalised communities. Cli-
mate uncertainties are particularly acute in marginal
environments (drylands, deltas and coastal ecosystems)
where extreme events such as droughts, floods and
cyclones intersect with the uneven impacts of capitalist
expansion and threaten people’s well-being as well as
their sense of place and identity.
Climate-related uncertainty refers to the inability to
predict the scale, intensity and impact of climate change
on human and natural environments [4]. Uncertainties in
climate change projections remain particularly high and,
combined with economic and political drivers of change,
make local-level effects difficult to predict [5]. There is a
growing acknowledgement that climate science is better
at dealing with uncertainties that arise due to macro
trends, such as temperature extremes and sea level rise,
than understanding the effects at the local level. This is
due to downscaling challenges [6] which often create ‘the
envelope of uncertainty’ [7] that intersects with social,
political, economic, cultural and scientific domains, lead-
ing to a cascade of uncertainties [8].
Uncertainty can be: aleatoric, referring to natural fluctua-
tions, high degrees of variability and disequilibrium
dynamics having unknown effects [9]; epistemic, dealing
with indeterminate knowledge about changes and their
impacts [5]; or linked to larger political economic condi-
tions, including unanticipated outcomes of socio-political
interventions and how they are experienced by diverse
groups [10,11]. While uncertainty can exacerbate anxi-
eties about the future [12,13], our starting point is that
uncertainty can also provide an opportunity to create
systemic transformative changes in so called marginal
environments.
We demonstrate historically how distinctions have been
created between ‘marginal environments’ (subjected to
unpredictable natural events) and the ‘environmental
normal’ regions, referring to the relatively productive,
stable and predictable zones [14]. We argue that suchwww.sciencedirect.com
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do not capture local residents’ understandings of their
environments and livelihoods, therefore calling for alterna-
tive framings of such ‘marginal’ environments as well as the
lives and livelihoods that they sustain. The ‘marginal
environments’ that we are studying are disaster-prone
and characterized by ecological uncertainties arising from
floods, wetland loss/degradation and droughts as well as
rapid socio-economic change, often leading to growing
inequality and vulnerability of marginalized people. While
local communities may have historically developed prac-
tices and memories to deal with uncertainties arising due to
environmental variability and seasonality [15], these might
not be sufficient to respond to the radical uncertainties
generated by current climate change impacts [16] and
further exacerbated by socio-economic trajectories. In
response, state driven interventions have tended to resort
to bureaucratic, techno-centric/top down approaches
geared towards ‘controlling uncertainty’ [17,18,10] yet
these often falter or can harm certain groups, in particular
the poor [19]. Given these challenges, action is required
that goes beyond incremental change and instead warrants
systemic transformative change [20,21].
In this paper, we focus on linkages between uncertainty
and transformation in marginal environments. Building
on some of the conceptual and methodological under-
pinnings being developed in the TAPESTRY project,
which is part of the Transformations to Sustainability
(T2S) Programme,6 we focus on how transformation may
be discussed and conceptualized from ‘below’ in marginal
environments that are marked by high levels of climate
change induced uncertainties. We suggest that ‘local’
(patches) and the idea of transformation as praxis are
critical conceptual templates to help map and explain
how systemic transformative changes can be assembled
and effected on the ground through a range of interactions
between social actors, socio-economic and political pro-
cesses and co-produced knowledges. We then turn to
some of the methodological underpinnings of this
approach before concluding by examining some of the
potential challenges of such engagements, alongside pur-
suing a normative and political approach to T2S.
What is transformation?
The idea of transformation in response to climate change is
rooted in multiple disciplines and means different things to
different scholarships. This makes it challenging to come to
a consensus on what ‘transformation’ actually entails [22].
Contemporary mainstream approaches in both adaptation
and mitigation have tended to be only incremental in
nature or even maladaptive [21,23]. Despite the many
divergences in the transformation literature, a general
consensus is that transformation goes beyond marginal
change, is non-linear and challenges the status quo of6 https://steps-centre.org/project/tapestry/.
www.sciencedirect.com existing development structures [24,21,25,26]. It requires
innovation and a profound shift in the way we think and act,
including our values, consumption patterns and concep-
tions of well-being, which are closely associated with
understandings of culture, place and identity. A key issue
is to frame the ideas of transformation not only in terms of
responding to threats, but also as moments of opportunity
and policy windows [18].
We thus ask how and whether uncertainty can be an
opportunity to reframe how we view marginal environ-
ments and bring about transformative change co-produced
with local communities and other actors (see also Ref.
[27]). Following Few et al. [28], we distinguish between
transformational adaptation, which tends to address imme-
diate causes of vulnerability, from transformative adapta-
tion, which can be an opportunity to address root causes and
in effect ‘to reconfigure the meaning and trajectory of
development’ [24]. This means questioning dominant
economic and development discourses that require the
reconfiguration of knowledge and value systems, and the
reorganisation of institutions and frameworks [28]. Our
focus is also on deliberate as opposed to emergent or outcome
transformation. Deliberate efforts seek to alter develop-
ment pathways away from those that cause current vulner-
abilities [26], unravelling development alternatives that
tackle climate change uncertainties and address marginal-
ity and vulnerability. We are mindful that no historical
precedent of a deliberate transformation of this nature
exists [29] and that uncertainty can also be politicised
and can serve as a fig leaf for the status quo. Thus, we
follow Blythe et al. [30] who warn against the dark sides of
transformation and the ‘latent risks’ in theshift from merely
pursuing descriptive outcomes (emergent) to prescriptive
(deliberate) approaches. That is, in merely shifting the
response burden to the most vulnerable, transformation
discourses can be used to justify business as usual by
ignoring socialdifferentiation,overlooking conflictoroppo-
sition to change and paying insufficient attention to power
and politics.
These risks count for both macro and micro scales,
including bottom-up initiatives. We take a normative
stance and position the needs and interests of margin-
alised communities in marginal environments upfront,
recognising that these communities will be socially dif-
ferentiated due to caste, gender, class, Adivasi (tribal),
ethnicity, religion, knowledge, the capacity to act and
power relations (both between individuals and within
communities and between individuals and communities
and the state). Social and intergenerational differences
may also lead to different understandings of transforma-
tion across individuals and social segments. Building on
earlier T2S projects, our normative position involves a
kind of ‘transgressive learning’ that ‘intentionally gener-
ates critical thinking and collective agency and praxis that
directly and explicitly challenges those aspects of societyCurrent Opinion in Environmental Sustainability 2021, 49:110–117
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7 Our approach is different from collective action theories which tend
to look at action in an instrumental way in terms of achieving common
goals without looking at the tensions and contractions in the outcomes as
well as thorny issues of social differentiation, power and politics.that have become normalized’ [31]. This means focus-
sing specifically on issues of epistemic, environmental,
social and gender injustices as well as domination and
privilege upfront.
Patches and praxis
TAPESTRY focuses on how transformation may arise
from ‘below’ in marginal environments through hybrid
alliances between natural resource dependent communi-
ties, NGOs (non-governmental organisations), scientists
and (sympathetic) state agencies. Such alliances and their
initiatives serve as ‘seeds’ or ‘socio-ecological bright
spots’ that can improve environmental conditions and
human well-being [32]. We ask whether they can also
provide scope to reimagine nature/society relations in
environments affected by climate-change related uncer-
tainties. We call these ‘patches of transformation’ — sites
and exemplars amidst largely unsustainable processes
where hybrid alliances, and their innovative initiatives,
reimagine sustainable development and inspire transfor-
mative societal changes that can be scaled up and out.
While acknowledging that such emergent processes may
be resisted by incumbent players and may not always
challenge underlying inequalities associated with class,
ethnicity, gender or caste [33], we believe that hybrid and
co-produced initiatives provide a fertile ground for more
embedded, inductive and bottom-up processes of trans-
formation. Each patch is unique; some fade, others grow
or merge to form a tapestry.
Patches are sites where specific processes (alliances,
initiatives) are challenging dominant trajectories of devel-
opment, and where relations of power and knowledge are
being reconfigured in more heterogeneous and delibera-
tive ways to challenge dominant framings of nature-soci-
ety relations and create spaces in which new practices
emerge. Thus, collaborative and deliberative projects
which seek to reframe dominant practices and tackle
questions of power and privilege upfront in the context
of sustainability may be understood as patches. Rather
than develop fixed criteria upfront, we map processes of
making and unmaking as they unfold. Towards the end of
the project, we may provide some exemplars and process-
based criteria regarding how these patches and their
related alliances and strategies can be scaled up and out.
The discursive struggles over place and space are as
important as the physical nature of the sites themselves.
Such practices take place between hybrid actors (e.g. local
communities, scientists, NGOs) and involve questioning,
reframing and reconfiguring constellations of power,
knowledge and identities. Drawing on Haraway’s [34]
idea of Chthulucene – ‘the making of kin’ – this involves
forging new networks, tentacles and webs that lead to
new alliances across classes and categories of people,
species, knowledge groups as well as relations of power
and dominance.Current Opinion in Environmental Sustainability 2021, 49:110–117 In each of our patches, initiatives around livelihoods,
biodiversity, pollution abatement or sustainable resource
use are challenging dominant narratives of climate related
uncertainty in marginal environments (see below). These
discourses and practices may start in small and experi-
mental ways, and we will examine ways in which they can
be scaled up and out from the patches. Thus, our notion of
patches focuses not just on the innovation per se but more
importantly on the strategies of the disempowered in
marginal spaces who are part of hybrid alliances.
TAPESTRY is concerned with two aspects of transfor-
mation: how transformation happens in these ‘patches’
through co-production and alliances and how these initia-
tives can be scaled up and out — in sum the praxis of
transformation. We define praxis as a reflexive process
involving both a critique of the existing social arrange-
ments/status quo and the search for alternatives [35,36].
We build on a rich tradition of theories of social change,
emphasising the interplay of agency and social reproduc-
tion [37–39,40,41] as well as the multiple ways of valuing,
knowing and doing [42]. Importantly, praxis may be
explored as the capability to change [43–45]. Successive
judgements across scales and in many dimensions will
interlink to make up transformation, affecting its likeli-
hood and quality.
As a concept, praxis challenges the duality between
theory and implementation (theory and practice) or
knowing and doing [42] and underlines that change
occurs through an ongoing dialectic between knowledge
and practice. There is a certain normativity to our idea of
praxis as this is more about ‘changing than merely inter-
preting the world’ [46]. In other words, building on actor-
oriented approaches, change is not just predetermined by
structural forces and is not always historically determined.
Praxis is a key dimension in structuration theory which
looks at the interplay of structure and agency and how the
social order is produced, reproduced or subverted [47].
Structuration theory however does not explicitly address
questions of radical social change, disruptive power and
transgressions of ‘normalised’ social order [48]. Following
Freire [40] we take an emancipatory understanding of
praxis as it is linked to self-conscious social actions [40],
linked to certain values (justice, equity, capability expan-
sion) and the ongoing dialectic between knowledge and
practice. This is also linked closely to the idea of
‘deliberate’ transformation or informed action which
seeks to facilitate socially just processes through an
explicitly normative positioning of praxis as value-ori-
ented and bottom-up change.7www.sciencedirect.com
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engaged process of change aimed towards transformation
of the self and the wider social and political/institutional
arrangements and is an attempt to reconfigure the domi-
nant development trajectory. Thus, for any meaningful
transformation to occur, we need to engage with change at
the individual and collective (i.e. patches) as well as
institutional levels. To study and be part of these pro-
cesses provide important opportunities for transformative
science.
Key to transformative praxis is a better understanding of
how agency can be strengthened to bring about deep-
seated structural alterations in the patches and conse-
quently inform wider societal changes. Human agency is
central to responses to environmental change and crises
[49] and constitutes the personal sphere through which
transformations can be motivated [50]. Thus, it is impor-
tant to engage with how and whether practices of co-
producing socio-ecological knowledge (on agriculture,
livestock, livelihoods and ecosystem conservation) can
enhance the agency of people living in marginal areas to
transform existing socio-political structures of power and
recognition and assess whether such initiatives can serve
to counter entrenched injustices and political exclusion in
current systems of knowledge-making, governance and
valuation [51].
The processes of scaling up and out will link transforma-
tions across the personal, inter-personal and wider society
[50]. They include a diversity of actors (local communi-
ties, state agencies, civil society and academics) to forge
transformative alliances that challenge dominant power
structures. In this way, we expand on O’Brien and Sygna’s
[50] concept of ‘spheres of transformation’ (namely prac-
tical, political and personal) through our notion of trans-
formative alliances, as it brings all three spheres into play.
Uncertainty, meaning making and the
reframing of marginal environments in the
patches
We are studying and co-producing transformation in
selective patches in marginal areas of India and
Bangladesh. Both countries have ecologically dynamic
environments at risk from climate shocks and stressors
while witnessing accelerated capitalist growth trajectories
that exacerbate social and political inequities, with high
environmental costs affecting the poor. They also face a
range of climatic challenges, including rising average
temperature, high rainfall variability, changes in river
flow regimes, sea-level rise and flooding which intersect
with other drivers of change such as industrial develop-
ment, resource grabs and wider politics [3]. Our patches
are Mumbai, a mega-urban coastal region in western India
largely reclaimed from the sea. In urban Mumbai, coastal
ecosystems, mangroves and wetlands have been system-
atically appropriated by the state and private actors forwww.sciencedirect.com commercial and infrastructure development purposes,
negatively affecting the livelihoods, wellbeing and iden-
tities of the Koli fishers who are the original inhabitants of
the region. Together with civil society groups – Bombay
61 and the Conservation Action Trust – we are working
with fishers on issues concerning mangrove restoration
and appropriation by powerful actors as well as sustain-
able waste management of the creeks through innovative
methods. Kutch is a dryland located in the state of Gujarat
where herders have been systematically marginalised and
climate and other changes (e.g. rapid industrialisation
along the coast) have made their livelihoods even more
precarious. The Kharai (swimming) camel is a unique
indigenous breed but its habitat is under threat due to
industrialisation on the coast which is destroying the
mangrove eco-system. We are working with Sahjeevan
and the Camel Breeder’s Association (KUUMS) on initia-
tives that seek to help pastoralists reclaim their pastoral
identities and lifestyles as well as develop livelihoods that
are climate resilient and flexible. The Sundarbans delta in
India and Bangladesh is home to the largest mangrove
forest area in the world, recognized by UNESCO as a
world heritage site due to its ecological and cultural
significance. It is also considered to be a climate change
‘hotspot’ due to frequent natural disasters (e.g. cyclones,
storm surge flooding, land erosion) and climatic stressors
(sea level rise, disappearing islands). In the Sundarbans,
alliances between NGOs, scientists and local people have
been challenging state-dominated development trajecto-
ries that have tended to neglect the dynamic nature of the
delta and are also exploring new farming and fishing
methods that can help strengthen and diversify livelihood
options in the delta.
Through these initiatives in the patches, we are seeking
to reconceptualise what have been hitherto considered as
marginal environments by reimagining them instead as
vibrant spaces of transformative change. Why is this
important? Environmental historians have demonstrated
how large swathes of South Asia, through the course of the
long nineteenth century under British colonial rule, were
classified under the broad rubrics of ‘marginal
environments’ on the one hand, and the ‘environmental
normal’ on the other [14]. This colonial administrative
perception arose from the belief that marginal environ-
ments were hostage to extreme natural events such as
droughts, floods, earthquakes and violent river behaviour,
while the ‘environmental normal’ regions referred to the
relatively stable, predictable and productive zones of the
British empire. This ‘marginality’ trope also reinforced
other stereotypes such as remoteness from the main
centres of wealth and being peopled by impoverished
communities of pastoralists, herders, nomads, subsistence
cultivators, artisanal fishers and forest tribes. Historically,
as well as in current times, the contrasts between the
‘marginal’ and the ‘normal’ shape different types of
administrative interventions and state capacities and alsoCurrent Opinion in Environmental Sustainability 2021, 49:110–117
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to Damodaran and D’Souza [14] the marginal was about
subsistence communities that were characterised by
mobility, vulnerability and regular environmental dis-
tress, while the normal was comprised of commercial
farming communities, revenue paying peasantry and
environments defined by their legibility as sites for com-
modity production.
Inhabitants of these marginal environments, moreover,
have been subjected to the bias of the ‘normal’. Pastor-
alists, for example, have been subject to policies for
forced sedentarisation and fishers on Mumbai’s coast have
had their claims on the city’s marshes and edge ecologies
ignored or criminalized. Similarly, in the Sundarbans,
cultivators have often been portrayed as only living in
desperate poverty and therefore in need of a planned exit
strategy.
Our research however, building on local residents’ own
understandings of their localities, is seeking to reframe
such conceptions of ‘marginal environments’. For exam-
ple, some pastoralist groups and activists are reframing
drylands from being ‘wastelands’ to savannah landscapes
that can successfully sustain pastoralist livelihoods and
recognise the synergistic human-environment relation-
ships. Similarly, some of Mumbai’s Kolis are themselves
engaged in struggles to reframe their community lands
from ‘slums’ to coastal zone areas deserving of protection
(CRZ III zone areas) and to properly demarcate the
boundaries of their communal land in urban planning
maps. Thus, transformative alliances require new stories
and imaginings to guide and make sense of new com-
plexities and uncertainties [34]. There is immense possi-
bility here to examine how individuals and groups of
people can re-imagine uncertain marginal environments
such as drylands or wetlands to push back against domi-
nant framings and trajectories of development.
TAPESTRY recognizes the messiness and entangle-
ments embedded in co-production, scaling up/out and
working towards change. At every point, it is important to
be aware of the power laden nature of such processes, the
trade-offs between competing interests and demands and
also to recognise that emergent processes may or may not
always challenge the underlying inequalities and social
dynamics that arise due to class, ethnicity, caste, gender,
minority and adivasi (tribal) dynamics. It is thus important
to also engage critically with knowledge intermediaries
(namely, frontline bureaucrats, activists, grassroot work-
ers, CBOs, academics and also community leaders) who
speak on behalf of local people.
Methodological considerations
Transformation, whether incremental or structural, needs
to be looked at and evaluated from a longue durée perspec-
tive so that the changes can be mapped out both for theirCurrent Opinion in Environmental Sustainability 2021, 49:110–117 short and long-term impacts on socio-ecological systems.
The focus on praxis also lends itself to action-oriented
research guided by reflexivity, dialogue and negotiation
between all the partners where research is also treated as
being part of the design for steering and realizing changed
outcomes on the ground.
In each patch, the work is taking place in a transdisci-
plinary collaboration involving both researchers and
CBOs. Through art-based and visual methods (photo-
voice), we are eliciting stories and narratives from below
and the margins to counter elite perceptions of lands,
resources as well as the lived experiences of the neo-
liberal processes of accumulation of coastal resources and
spaces. Since we are interested in reframing marginal
landscapes, we are focusing on the knowledge dynamics
and contestations that exist around socio-ecological rela-
tions, such as the relations between camel grazing and
mangroves or diverse perceptions of the quality of water
in creeks, rivers and along the coastlines. Here, we seek to
demonstrate the perceptions of local women and men,
civil society and officials to qualitatively understand
diverse narratives around the dynamics of environmental
change over time.
Additionally, archival research in all the patches provides
historically situated understandings of uncertainty as well
as contrasts between official and local responses. The
notion of the temporal, in effect, for the purposes of our
project, will require us to grasp the historical nature of
change rather than accepting time as a simple seamless
movement in space. Consequently, we will be attentive to
aspects of temporal continuities in local contexts as much
as we will be alert to differences brought on by moments
of sharp rupture such as colonialism and the impetus for
modernization and industrialisation. In sum, historical
frameworks and approaches will be critical to informing
our understanding of environmental and social change in
the patches. We also draw upon natural science methods
(e.g. GIS, remote sensing and participatory mapping) to
examine landscape dynamics, patterns and changes over
time. This tempo-spatial information and mapping can
hopefully validate discredited indigenous ecological
knowledges, and help in improving our understanding
of people’s stories and narratives around human-nature
relations and values, for example, camel-mangrove rela-
tions in Kutch.
Normative considerations, challenges and
conclusions
While conceptual thinking on transformation has seen
considerable interest and growth in recent years [22],
there remains a dearth of empirical evidence that explores
bottom-up processes of transformation, that is, their dri-
vers, challenges and outcomes for sustainability/social
and gender justice. The transformation literature remains
vague regarding normative positions and how to actualizewww.sciencedirect.com
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[52,31]). This paper presents a normative project built
on the idea of transformation as praxis. However, it has
also outlined some of the barriers, challenges and oppor-
tunities for systemic transformation.
Researching ‘transformation as praxis’ involves addres-
sing multiple understandings and perceptions of vulner-
abilities, and uncertainties from diverse actors (e.g. state,
researchers, activists, environmentalists, NGOs, urban
and rural dwellers), with an aim of seeking epistemic
justice for marginalised voices and people [52]. However,
what counts as transformation or not is not straightfor-
ward. We observed during fieldwork before the pan-
demic8 that it is difficult for local communities (both
rural and urban) to respond to abstract questions regard-
ing transformation because of questions of scale, attribu-
tion, and temporality. While the local communities are
affected by the here and now, transformation is usually
associated with changing wider systems that are histori-
cally enmeshed in unequal power relations, landscape
imaginaries and ecological changes. As Blythe et al. [30]
and Taylor [23] have noted, insufficiently addressing
broader political economy factors may obscure questions
of responsibility and shift it ‘downwards’ to individuals at
the community level. We are aware of such risks, but posit
that the patches and the bottom-up approach of
‘transformation as praxis’ may, in fact, provide an entry
point to challenge precisely such incumbent power struc-
tures through multiple (collective) strategies, at different
scales while giving a voice to vulnerable residents in the
patches. Additionally, by working with local partners who
are also involved in documenting and challenging gov-
ernment policies through legal processes and advocacy
work, our focus is also on macro level changes at the city or
regional scale (e.g. issues related to flood risk mitigation in
Mumbai and mangrove conservation along the coastline).
It also leads us to questioning ‘who is seeing transforma-
tion and for whom?’. Thus, there is an additional ethical
responsibility on the part of researchers and practitioners
to reflect carefully on the processes unfolding and wrestle
with these plural meanings, tensions and contradictions.
While addressing livelihood security in a context of
climate change uncertainties, we also need to be mindful
of trade-offs between environmental and social goals and
be vigilant to maladaptive pathways that could inadver-
tently be promoted in the patches. For example, prawn
cultivation or aquaculture can provide livelihood security
but may not be environmentally sustainable. Our
approach is not to provide immediate relief but to8 We had begun ethnographic and in-depth fieldwork in all the
patches which at the time of writing has been suspended due to the
pandemic. While some research is taking place digitally (e.g. through
online mediated interviews), we are hoping some fieldwork can resume
soon.
www.sciencedirect.com comprehend historical changes in order to suggest more
sustainable long term solutions, especially since liveli-
hoods and social goals such as equity and justice cannot be
addressed only through technical approaches to risk
reduction or livelihoods.
Finally, can doing research in the midst of a pandemic be
seen as an opportunity for transformation? The pandemic
has laid bare problems of inequalities and unequal access
to public goods such as health, water and sanitation. The
pandemic has also intersected with ongoing crises of food,
pollution, water and climate, thus threatening already
fragile livelihoods, especially in marginal environments,
compounding uncertainties and vulnerabilities for mar-
ginalized people. In our patches, the responses from
above have been inadequate, too late, or complete fail-
ures. Still, we have seen a burst of mutual aid and
solidarity as well as civic action. There are also many
examples of resilience at the local level, especially
amongst several pastoralists, fishers and farmers who have
turned to subsistence production. Historical studies of
epidemics have shown how they can lead to new visions
about political and societal organization [53]. The post-
COVID recovery period should thus build on these
lessons and hopefully bring about the systemic shifts
badly needed to address locally appropriate and socially
just transformations to sustainability.
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